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[Mi 1 1 * 
[ft u 



^OR 6 tfA^ 




;v v C 2-6 T ;v a * v * )V n KD^y ;v^X litFn^fy 
Ci_4T;v^;v*-eab^> R 5 l*7*c3tJlCd\ ^n^yi^ Ci_ 6 T;i^;v^ Ci 

JUkXti C 2-6 T ;V ^ * v * ;V ;V3fet?* 19, R 7~ R 9 (i t tz & 

[»*^ 2 ] fflt^g lSa«<05-ft-/9-D-^3^7>"> KHSfcX 

3 ] s g l t 2 »tta«!i-c**iii^t« 2 mm<Dmm 0 
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2 (SGLT2) Ofgtt* ia#-t & 5 - f - * - p - D - a if 9 / V Kit* 
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[0 0 0 2] 
[0 0 0 3] 

ia^miffl^OSl^^ b \ZJfrfc$Z>1r HJ * n -*£t$ifclt#: 2 (SGLT 

2) K£2>Z.ttfWbfrt%^tz (##^^3) o 
[0 0 0 4] 

§fc (4Hfcfc«u i~i3) o 

[0 0 0 5] 
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[0 0 0 6] 

[*»iwnR 1 1 

J. Clin. Invest., H80^, 1037^, 1987^ 
J. Clin. Invest., H87^, 1510^, 1987^ 
J. Clin. Invest., 1^93^, 397]©, 1994^ 

mrnrxm. 1 1 

3 - n y /N°#Slr<&-^EP0850948#, 

BWfcfcit2] 
SB&##&WW00168660*f\ 

HI^#l^§SW00116147-f- 

B^#W 1 <2r^W00174834-^, 

[4m«nR5] 

Si^#^reW00174835-§-, 

[#M6] 
Sl«i^PHW00253573-5§\ 

»«7] 
S^#I^^W00268439-i-. 

BHW&K91 
S^#I^F^W00236602-^. 

[#titi 0] 

g|^#tt : <Zr^W00288157-^ 

[#m=^cm 1 1 ] 
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^S#lttJS20010041674-^ 
2] 

ffll^#^HW00127128-^ 

[#^fl 3] 
gH^#fP<2rgBW00283066-^ 
[0 0 0 7] 

[fp^fl?& l x *> t -r & mm] 

[0 0 0 8] 

[I&l£lim^&£*6<7>¥l3:] 

[0 0 0 9] 

Kb 2] 



[0 0 10] 

c 1 _ 4 t;v^;v^t^o> r^tKhje^ ^ny^, Ci^r/Mr/v*, Ci 
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[0 0 11] 

3l*ifti*U ix.lt ifiVi, n-yne^S, ^fv^ne/H, 

[0 0 12] 

liKn^yCHT^^^ifi, tKn4yi (-0H) t C1-4T 
a^L^SStf to «itf> HKn^y^f;vi, tKn^yxf;vi, n K 

[0 0 13] 

0llx.ti\ ^f^ryi, xf^yi, rnjjs'^v*. /fv/n^yi, n--/b 
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^y|, 'fV^f^yis tert-7* ib*L& 0 

c i_6T ;v ^ * v c i_6T ;v 3 * v^te, c i_ 6 t ;v n ~>3I t c i_ 6 r ;v n ^ 

[0 0 14] 

, 1, 1, l-Y')y)^^ujL^)vm, l,l ( l-h'J7;vtn7 p ntf;vi > i, 

*n>mt\m<o<f-*& (-S-) j^^Lfc^Si&WL-cfciK Ci^r*** 
f*3bWf4 Lv> 0 Ci_ 6 7;v^;vftSfcLt(i, Will j*?-;^*^ j. 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

[-ft 3 3 




[0 0 18] 

1,2,3,4,6 -^>^-0-TW-5-ft-D-^3t7y-X ( 
3) fi, D-^a7?/-3,6-5^h> (2) ^f)8IgtHit^^t 
^"C^* (Tetrahedron Lett. , H22#, 5061^, 1981^, J. Org. Chem. , H31 
m, 15UM, 1966^) o 
[0 0 19] 

^>*-o-r-fe^- h (3) zmm%>&m (dmf\ thf\ 

6tJ^lfiT-fe-^;v^^M^i-^d<!:^T§^ (J. Chem. Soc. Perk in Trans. 1 
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, 2763^, 199030 o RJEBifiURtiMiR^^ 8 0 *CT\ K^B^i* 2 0^?>2 4 

mmx-b&o -7x.;-)vmmfe (5) a^#i^wooi6866o^-^H#^n^o 

[0 0 2 0] 

TciM&JS (Org. Reactions, ^42^, 0335^) £*IJffi U 5-7-*? 
(4) t7x/-;vfi#: (5) ^f.7x-;P 5 /? -D-^ 
/U32/K8t#fl: (6) fc^l"* - t &X>% 2> 0 ftmfcfcKMm%mWJZT h 9 

)Vtf*ri/ V- K iM 7 7*0 tf/UT , /$>2r/M?*"5'l'- h-^-tert-^f-^T 
V'y*;^'^yV- f^tffiv^iWIio SJSzajKti-20 , C^f>^ia^$f 

[0 0 2 1] 

<k^# (6) *mm%mm ^tm^-zu 

[0 0 2 2] 

^s&ijMfc^ (7) iia4»*(3v^v, evv>^)*icT, mil 
(1) *„ 

[0 0 2 3] 

4-?nn-2-(4 - je.^-;v^>- "7 jl / — ;kd$B& 
4-^nn7x7-;V(2.0g, 15.6mmolK ;v^>y;V7;V3-;V(2. 
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12g, 15.6mmol)S.^^>X;V^^M(80mg, 0. 83mmol) 1 6 0 TCC 2 

I^^^;v= 9:1) ICTfflm U r^mfe^O 4-^nD-2-(4-xfM 
>v;v)7^y-;v(l.78g, 46%)£#£ 0 
[0 0 2 4] 
##fU2 

###!ll i:|WHHO^tcJ; «feflM*<0 4-yn^-2-(4-^;l^^ 
;v) y j - ;k (35%) 
[0 0 2 5] 
##M 3 

2, 4-y > 7'n^e-6-(4 - > y/i/) 7x;- ;v<7)§SBi 
##^01^:111^^^:19^^(7)2, 4-y7 , n^-6-(4-xf^ 
^ y v ;v) 7x;-iV (46%) £#£ 0 
mp 90.0~91.5t: 

ttz\±, 2 -(4 -z-^-)Vs<>y)V)y -)V(\.0\%, 4. 76mmo 1 ) <h DMF (5mL) 
Orl^^N-rn^e^^ yx^'^ K(1.86g, 10.5mmol)<7)DMF(5niL)^=S:7X^T 

fc^^Srv 1 ; ijyjvti y n-7 YV^y -i - (^^-9- > :@£g|jc.^;i/= 8 0:2 
0)fc-a»$iU 2, 4-^rnt-6 -(4-xfMV^)7 j.7-;V(85%) 

mp 90.0~91.5T; 

[0 0 2 6] 

###!|4 

3 - ( 4 -a:^;v>s > - 4 - Kn # *-;voSSBt 
4-fc Kn^>3cM:^^M20g, 131mmol)£Z>V * >X;V*>m(80ml)O 
K^*^ V>fh7^ (20g, 144mmol) ^liat^ L"f ojflx. fc 0 1 
OOTCT'3. 5^^t^ ^m(10ml)S.O ? 7K(300ml)^]!jPx.^o B»x 
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= 80:20-65:3 5)£T*I!«U ife»^3-*)l'^-4-l: Kn* 
v^J.#m^f"^(7.24g, 31%, mp 87.5~89.0°C)£#£o 
[0 0 2 7] 

3-^;W<;V-4-HKa^f ->2cJfc#iM ^ M4. 0 g , 22. 2mmol ) ££>'t- b 9 
Kn75> (100ml) OiB#i» - 70TCC 4-xf ;V7x-;l/'Jf 
•=6-4 — .x.*-/w*>4? >(l2.3g, 66mmol) ^CTr h 9 t: Kn 7 9 > (200ml) 
^%tCt-^;Vi;^^A(66imnol)^-70 < C^Tljnx.30^^t-CP^L/Co ] * 

A^ft>:iixf;i/=6 5:3 5-5 0 : 5 0)|:tilU gUJtfeJJTAttO 3 
-[(4-xf;V7x-jV)t Kn^rv^^;V]^t#^^f-;l/(2.92g, 46%) 

o 

[0 0 2 8] 

3-[(4-xf;V7x^;V)t Kn*^*^/l/]5fcjg^flfc**-M2.88g, 10.0mm 
olK 1 0%/^S>*A/££*(200nigK ftttSfc (0. 5ml) ^/-^ (15ml) <&$B 

.r.^;i/=8 0:2 0)lCTJ»»U IM*© 3 - ( 4 -xf ;V/<> y';i/) - 4 - 1 
KD^r v^Jt#m ^ f - ;V (2. 38g, 88%) £ %tz 0 

mp 134. 0-137. 0V 
[0 0 2 9] 

###15 

2- (4 -Jof-;w*>57;v) 

1, Y*ri"<>l£>(6.9g, 50mmol)^.t>*-f h ^fc Kn 7 7 > (70ml) O 

7X^T> n-y^-;VV^^A(1.57M ^**r>mWL, 35ml) £ tin 1 
. 5B#M*#Lfc&te^ 4-xfM>y]V7*nv^ K(10g, 50mmol)^7X^T 
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? A -eft)* L fc 0 £ ^EET^* L# £ tL^c^ ^^'J*W^A^n7h 
4 -(^^-y:mm.^^= 9 5:5-85: 1 5)KXmML, ffiM&ffi 
5fc<7)l, 3 —it* h^v- 2 -(4 -^^;^^>> ? ;V)^>-lf>'(6.37g, 49%, mp 
62.5~66.5 < C)£#/c 0 
[0 0 3 0] 

1, 3 ^ h^v- 2 -(4 -^^l^Vv;^)^^-*: >(6.0g, 23.4mmol);&D f 

\£vvymm.m.(2i.6g, i87mmoi)co*s^&i 8 ot^i 5 mm-hm^WL?z 0 

y'J*^;v*7A^n7hy77-f-(AH^:iixfjp=8 0 : 2 0)&CT 
ffiMU ffiitt«2- (4 -J^^)l"<>i/)l<) l/V>W-;v(5.2g, 97%) 

[0 0 3 1] 

2 -(4 - h 'J 7;vtn^fM>^)7x/-;i/©Sj| 
^*S"7A(3.44g, U2nmo\)RZ/T b 7 1: KD 7 ^ ^(lOml)O^^lc 4 - 
7*n^>^/h'J7^'J K(2~3ml)£^S-etJDx.7t 0 ac&**ra^ LfeO^WB 
L1z.&lz&W<0 4 -yn^yy'b y K (total 20. 9g, 93.1mmol)Ox 

Kn-7 7>(56ml)^*^TtT. Wi3 0^fflIffU;o 
7ki£Lfc^ 2 -^>^t^r->^>X7JVfli K(16.4g, 77.2mmol)^T" b 9 
Kn 7 9 > (20ml)i§ifcS:2jnx., MUX immffi&Ltz 0 £j£*£«rfi&Fn*frffcT> 

AtTK^m^ v * a xt&m Ltio mm meet^* l# <b nxm** -> 

U *y^*7A^nvh^7 7'f-(A^rt>':^fxf;v=9 0:10-85 I 
1 5)fcTK!»U 2-^>y>t^y-(4'-h'j7;vtn^f;v)^7x^v 
* y -iK5S4i|y|||fc 0 
[0 0 3 2] 
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y-;i/<Da&j&tK i o A/jft#(i.68g), ita«*(3.4mi);fto p * *y 

(330ml) OS#«t*I»IftT, Iiat'l 4. 5mmWbWL?Zo 

7 4-(^*-9->:ft«i?-;v=s9 3:7-85: 1 5)£-C«NRU &feflMKO 2 
-(4- h V 7;v^-n^^-;u^>v;v)-7^/-;i'(17.5g, 90%) &f#£ 0 
[0 0 3 3] 
##M7 

##«6 fcFWKLT, i&'feM^<7)2-(4-7;V^n^>v;v) , 7i/-;v(9 
9%) £#/t 0 

[0 0 3 4] 

###!)6 tmWtKLT, Hc-fe?A^0 2-(4-i^;v^>> ? ;v)-4-^-f-;v7 
^/-;v(88%)£#£ 0 
[0 0 3 5] 
9 

2 -(4 -J^;wov>;i/)- 4 -7;vtn7x/-;v 

2-7 , n^-4-7;l'tn7x/-;V (24.7g, 129mmolK ff^yf^T^ 
•Tr- -)A7^tN K(4.8g, 13.0mmol)> V * A (35.9g, 260mmol)25.^N 

, N-y^f;i/*;VA7^ K (390ml) Of£^%^^>v;vyn ^ K(23.5g, 137mm 

oi) ^m-ST^nx. i . 5j$ra«& Ltzo Kfcmzwm^)i<Rv ? miikm.7k<7)m t 

Ifv ^ * v A L tz 0 mMZffi.E.T'gi; L# <b *i££§S£ v 'j # r ;v ii 
7A^n7f^77^-Kt>:i^if^=9 0:1 0-8 0 : 2 0)lzxm 
1U 1 -^>y>t^'>- 2 -yn^e- 4 - "7 ;i/ n ^ > -tr ^(33.0g, 90%)4r 

[0 0 3 6] 

v^^v-7A(3.2g, 133mmo DS.CF-r h y t: Kn 7 9 > (l0ml)£>rI;^K 1 - 
^ > v ;^ * v - 2 - "/n - 4 - "7 ;i/ * a ^ > -If > (2-3ml ) *m&Vlm x.7~ 0 
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'P LUam LTBUfc&totb Ltzco t tz'ik K^(D 1 -^>v;^^-^v- 2 - 
yn^-4-7;v^-n^>^f>(total 30.0g, 106mmol)<Z>T- h 9 Kn 77 V (6 
OmD^atSrWTLr, 4 3 Ofi-BMM^Lfco Lfc&, 4 -J. 

f-;V^>XT;V-r*t: K(16.4g, 77.2mmol)?>7- h 9 Kn 7 v > (20ml)?#f££ iJQ 

» L £0 * MffiT^* L# h titzmm £ "> V # W # 9 A * n -7 h ^ 9 
■7 ^ -(^^-9-> : f^^^;v= 9 0:1 0-8 0:2 0)£T#MftU 

[0 0 3 7] 

±!2 v C#/i2 -^^'^t^y- 5--7;v^n-(4*-^^-;v)v?7^-;vp{ 

1 0 A/£*(1.77gK »^Bft(3.5ml)X^^ 

(350ml) ofi^%^7jc^#ffl^Tx gfi-ei 3^raa#u^ 0 

ii L ^ Sr ^EET^* U# <b * y'J * r ;v # y A * n -7 h y y 7 
-f - > :I^^^;ix= 90:10-80 : 20) KXffiW; U ItfefatfcO 2 

- ( 4 v;v) -4-7;vtn7x/-jv (21. Og, 85%) 

10 0 3 8] 
HMMl 

2-(4-x^^y^>y»7i^;V 2, 3, 4, 6-r h 7-0-7*f;V- 

2,3,4, 6-xh9-O-T-fe^-;V-5-^^--D-^;l'3t: o ^y-^(2.0g 
, 5.48 mmolK 2 -(4 -J. h v^>v;t/) 7i; — ;^(6.25g, 27.4 mmol)> h 
'J7i-H^7^ >(2.88g, 10.9 mmoD&i^-r f7t Kn77>(20 ml)<7)Mi 
7jc?TT\ yxf;l/77*;Wf^yV-K4 0 % h ;P.x>i#$u 4.79g) 

=ir^o< t)MTLfz 0 muxi 7wmmwLtzmz, Kmw.*mmi,nhfctzm 

^y'JArM7A?D7h^77^ (^^r"9-> : If=^r.^;v = 6 5:35 

) izxmwiLfzo n^frtznifcz * ? y -)i<frbft&M } Lxm&n*<Dmmik& 

%£(598mg, 19%) &#fc 0 
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ESI m/z = 597 (M+Na) 
mp 93. 0-94. 5X: 
[0 0 3 9] 

2-(4-xfM>y;i/)7i-;V 2, 3, 4, 6-f l>7-0-7«bf ;V-5 
[0 0 4 0] 

1H-NMR (300MHz, CDCl 3 ) : 8 1.20 (t, J = 7.6Hz, 3H), 1.90 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.60 (q, J = 7.6Hz, 2H), 3.20-3.30 
(m, 1H), 3.88 (s, 2H), 4.08-4.17 (m, 1H), 4.25-4.35 (m, 1H), 5.16 (dd, 
J = 8.9 and 9.3Hz, 1H), 5.33 (d, J = 8.6Hz, 1H), 5.39 (dd, J = 9.3 and 1 
0.4Hz, 1H), 5.62 (dd, J = 8.6 and 8.9Hz, 1H), 6.94-7.00 (m, 1H), 7.04-7. 
14 (m, 6H), 7.17-7.24 (m, 1H) 
ESI m/z = 557 (M-H) 
mp 114. 0-119.0*0 
[0 0 4 1] 

2 - (4 -if M>'7;v) - 4 - ^ n n 7 x-^ 2,3,4,6-fh7-0- 

mmm 1 1 mm<om^n ? ^ t k x *) ?m&i?^-%kv>mmik-&m*'mzo 

[0 0 4 2] 

iH-NMR (300MHz, CDCI3) '.8 1.21 (t, J = 7.6Hz, 3H), 1.92 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, J = 7.6Hz, 2H), 3.23-3.30 
(m, 1H), 3.84 (s, 2H), 4.13 (dd, J = 3.7 and 8.1Hz, 1H), 4.25-4.36 (m, 
1H), 5.14 (dd, J = 9.0 and 9.5Hz, 1H), 5.28 (d, J = 8.7Hz, 1H), 5.37 (dd 
, J = 9.5 and 10.2Hz, 1H), 5.60 (dd, J = 8.7 and 9.0Hz, 1H), 7.00-7.20 ( 
m, 7H) 
ESI m/z = 615 (M+Na) 
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[0 0 4 3] 

2-(4-^fM>y»7x-;V 2,3,4, 6 — r h 9 - O - 7 5 

ESI m/z = 567 (M+Na) 
mp 109. 0-113. Ot: 

[0 0 4 4] 
H»!l5 

2 -(4-* f^rv^>^)7x-;V 2,3,4, 6-r b7-0-7Wl/- 
5-^*-0-D-^;l/3tf97 v KOSbft 

iH-NMR (300MHz, CDC1 3 ) IS 1.93 (s, 3H), 2.02 (s, 3H), 2.04 (s, 3H), 
2.06 (s, 3H), 3.23-3.28 (m, 1H), 3.77 (s, 3H), 3.85 (s, 2H), 4.09-4.14 ( 
m, 1H), 4.28-4.33 (m, 1H), 5.16 (dd, J = 9. 1 and 9.3Hz, 1H), 5.33 (d, J 
= 8. 7Hz, 1H), 5.39 (dd, J = 9.6 and 10.2 Hz, 1H), 5.62 (dd, J = 8.7 and 
9.0Hz, 1H), 6.79-6.82 (m, 2H), 6.95-7.21 (m, 6H) 

ESI m/z = 583 (M+Na) 

mp 87.0~89.0°C 
[0 0 4 5] 

2 -(4- h 1; 7i^n^fM>y^)7xxjp 2,3,4,6-xh7-0- 

iH-NMR (300MHz, CDCI3) IS 1.90 (s, 3H), 2.01 (s, 3H), 2.05 (s, 6H), 3 
.23-3.30 (m, 1H), 3.96 (s, 2H), 4.07-4.13 (m, 1H), 4.27-4.32 (m, 1H), 5. 
16 (dd, J = 9.0 and 9.5Hz, 1H), 5.34-5.41 (m, 2H), 5.57 (dd, J = 8.5 and 
9.1Hz, 1H), 7.01-7.29 (m, 6H), 7.50-7.53 (m, 2H) 
ESI m/z = 621 (M+Na) 
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mp 144. 0-145. Ot; 
[0 0 4 6] 

Hb«!l7 

2 - ( 4 -if M>y» - 4 - ^ f ^7 x-;V 2,3,4, 6 -r h?-0- 

ESI m/z = 595(M+Na) 
mp 77. 0~79. 5t: 
[0 0 4 7] 

mm 8 

2-(4-ifM>^)-4-7;vtD7x-;i/ 2,3,4 ) 6-rh7-0 
-T-bf ;v- 5 -f ^-^-D-^ntf^y -> Komit 

o 

iH-NMR (300MHz, CDCI3) I £ 1.22 (t, J = 7.6Hz, 3H), 1.94 (s, 3H), 2.02 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, J = 7.6Hz, 2H), 3.21-3.28 
(m, 1H), 3.86 (s, 2H), 4.10-4.15 (m, 1H), 4.31-4.34 (m, 1H), 5.15 (dd, 
J = 9.0 and 9.5Hz, 1H), 5.25 (d, J = 8.7Hz, 1H), 5.39 (dd, J = 9.6 and 1 
0. 3Hz, 1H) , 5. 61 (dd, J = 8. 7 and 9. 0Hz, 1H) , 6. 71-7. 13 (m, 7H) 
ESI m/z = 599 (M+Na) 
[0 0 4 8] 

2-(4-7Wd^>^)7x-;v 2,3,4,6 —r h 7-0-7-bf 
5-f*-j8-D-Wlf5>'*> Y<Dm& 

iH-NMR (300MHz, CDCI3) : § 1.93 (s, 3H), 2.02 (s, 3H), 2.04 (s, 3H), 2 
.05 (s, 3H), 3.23-3.30 (m, 1H), 3.87 (s, 2H), 4.09-4.14 (m, 1H), 4.27-4. 
33 (m, 1H), 5.16 (dd, J = 9.0 and 9.4Hz, 1H), 5.33-5.41 (m, 2H), 5.59 (d 
d, J = 8.7 and 9.0Hz, 1H), 6.91-7.26 (m, 8H). 
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ESI m/z = 571 (M+Na) 
mp 99. 0-103. 0°C 
[0 0 4 9] 

* mm 1 0 

2-(4-xf;V/^y»-4-7n^7x^JV 2,3,4,6-f h7-0- 
7"bf;V-5-ft-j8-D-^3lf7/y KO»ii 

o 

iH-NMR (300MHz, CDC 1 3) : 5 1.21 (t, J = 7.6Hz, 3H), 1.91 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, J = 7.6Hz, 2H), 3.25-3.30 
(m, 1H), 3.84 (s, 2H), 4.10-4.15 (m, 1H), 4.27-4.33 (m, 1H), 5.15 (dd, J 
= 8.5 and 8.7Hz, 1H), 5.38 (t, J = 8.9Hz, 1H), 5.60 (dd, J = 8.7 and 8. 
9Hz, 1H), 6.98-7.32 (m, 7H) 
ESI m/z = 659 (M+Na) 
[0 0 5 0] 

mmm 1 1 

2-^>-»7x-;v 2,3,4, 6-t- h y-O-T^^- 5 

ESI m/z = 553 (M+Na) 
mp 124. 5-125.5*0 
[0 0 5 1] 

mmm 1 2 

3 -7-bf;Vt^y- 2 -(4 -xfM>i;;i/)7i-;v 2,3,4,6 — 7~ h 

l £ TO o^^Hfd - 1 J: «9 ^fe7yA^co^®^#?:#^o 

iH-NMR (300MHz, CDCI3) Id 1.18 (t, J = 7.6Hz, 3H), 1.83 (s, 3H), 1.99 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.16 (s, 3H) 2.57 (q, J = 7.6Hz, 2 
H), 3.24-3.30 (m, 1H), 3.75-3.90 (m, 2H), 4.10 (dd, J = 3.8 and 12.0Hz, 
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1H), 4.29 (dd, J = 5.2 and 12.0Hz, 1H), 5.14 (dd, J = 9.1 and 9.5Hz, 1H) 
, 5.32 (d, J = 8.7Hz, 1H), 5.36 (dd, J = 9.5 and 10.0Hz, 1H), 5.58 (dd, 
J = 8.7 and 9.1Hz, 1H), 6.82 (d, J = 8.2Hz, 1H), 6.98-7.07 (m, 5H), 7.20 
-7.30 (m, 1H) 
ESI m/z = 639 (M+Na) 
[0 0 5 2] 

mnw 1 3 

2 -(4 -xf;i/^>i;;i/)-4-( < )( h ^ )\,i$=.)V) y jl=.)V 2,3,4,6 

iH-NMR (300MHz, CDC1 3 ) : a 1.20 (t, J = 7.6Hz, 3H), 1.88 (s, 3H), 2.01 
(s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.59 (q, J = 7.6Hz, 2H), 3.27-3.35 
(m, 1H), 3.86 (s, 3H), 3.89 (s, 2H), 4.13 (dd, J = 3.9 and 12.0Hz, 1H), 
4.30 (dd, J = 5.4 and 12.0Hz, 1H), 5.17 (dd, J = 8.8 and 9.3Hz, 1H), 5. 
40 (d, J = 8.5Hz, 1H), 5.40 (dd, J = 9.3 and 10.3Hz, 1H), 5.61 (dd, J = 
8.5 and 8.8Hz, 1H), 7.03-7.11 (m, 4H), 7.13 (d, J = 8.7Hz, 1H), 7.83 (d, 
J = 2.2Hz, 1H), 7.92 (dd, J = 2.2 and 8.7Hz, 1H) 
ESI m/z = 639 (M+Na) 
[0 0 5 3] 

mmm 1 4 

2, 4 - y 7*Dt- 6 - ( 4 - if ;M>y;V) 7 1-^ 2,3,4,6-ff7 

mmm 1 1 mmv>m&*ft •? - 1 k x ^ m^n^nmit^m^ntzo 

iH-NMR (300MHz, CDCI3) : S 1.23 (t, J = 7.6Hz, 3H), 2.01 (s, 3H), 2.03 
(s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.63 (q, J = 7.6Hz, 2H), 2.91-3.00 
(m, 1H), 3.93 (d, J = 15.4Hz, 1H), 4.02 (dd, J = 3.3 and 12.0Hz, 1H), 4 
.11 (d, J = 15.4Hz, 1H), 4.31 (dd, J = 5.0 and 12.0Hz, 1H), 5.11 (t, J = 
9.2Hz, 1H), 5.34 (dd, J = 9.2 and 10.7Hz, 1H), 5.51 (d, J = 9.2Hz, 1H), 
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5.70 (t, J = 9.2Hz, 1H), 7.01-7.16 (m, 5H), 7.56 (d, J = 2.3Hz, 1H) 
ESI m/z = 739 (M+Na) 
mp 162. 5-163. Or 
[0 0 5 4] 

mum 1 5 

2 - (4 -^>7^f^^ry^>^V)7x^V 2,3,4,6 --f h^-O-T 

o 

1H-NMR (300MHz, CDC1 3 ) : $ 1.94 (s, 3H), 2.03 (s, 3H), 2.06 (s, 3H), 2 
.08 (s, 3H), 3.26-3.30 (m, 1H), 3.94 (s, 2H), 4.10-4.16 (m, 1H), 4.29-4. 
34 (m, 1H), 5.18 (dd, J = 8.7 and 9.0Hz, 1H), 5.34-5.40 (m, 2H), 5.62 (d 
d, J = 8.5 and 9.0Hz, 1H), 7.00-7.27 (m, 8H), 7.47-7.63 (m, 3H), 8.17-8. 
20 (m, 2H) 

ESI m/z = 673 (M+Na) 
[0 0 5 5] 

mmm 1 6 

2-[4-(2-^>^W^yif;v)^>y;V]7x-;V 2,3,4, 6 -T 
F7-0-7W-5-ft-/3-D-^t 5 7yy KOUBi 

iH-NMR (300MHz, CDC1 3 ) I d 1.90 (s, 3H), 2.01 (s, 3H), 2.05 (s, 3H), 2 

.08 (s, 3H), 3.04 (t, J = 7.0Hz, 2H), 3.28-3.30 (m, 1H), 3.90 (s, 2H), 4 

.10-4.17 (m, 1H), 4.28-4.47 (m, 1H), 4.50 (t, J = 7.0Hz, 2H), 5.13-5.19 

(m, 1H), 5.32-5.39 (m, 2H), 5.62 (dd, J = 8.7 and 8.9Hz, 1H), 6.97-7.27 
(m, 8H), 7.40-7.55 (m, 3H), 7.99-8.03 (m, 2H) 

ESI m/z = 701 (M+Na) 
[0 0 5 6] 

mmm 1 1 

2- (A-^)V^y-J)V) -5-(^Ky^W*y)7x-;V 2,3, 



tBSE# 2003-3075138 



^^Y-m 2003-097839 9 ^- v : 20/ 



4, 6-rh7-0-7-bf;v-5-ft-/?-D-^;Vne7/y KOJBt 

iH-NMR (300MHz, CDC1 3 ) Id 1.20 (t, J = 7.6Hz, 3H), 1.90 (s, 3H), 2.00 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.59 (q, J = 7.6Hz, 2H), 3.21-3.31 
(m, 1H), 3.48 (s, 3H), 3.81 (s, 2H), 4.13 (dd, J = 3.7 and 11.8Hz, 1H), 
4.31 (dd, J = 5.1 and 11.8Hz, 1H), 5.12-5.20 (m, 1H), 5.15 (s, 2H), 5.2 
8 (d, J = 8.7Hz, 1H), 5.38 (dd, J - 9.5 and 10.3Hz, 1H), 5.60 (dd, J = 8 
.7 and 9.0Hz, 1H), 6.68 (dd, J = 2.3 and 8.4Hz, 1H), 6.83 (d, J = 2.3Hz, 
1H), 6.96 (d, J = 8.4Hz, 1H), 7.02-7.11 (m, 4H) 
ESI m/z = 641 (M+Na) 
[0 0 5 7] 

mmmi s 

2 -(4 -X^^y^>y»7x-;V 5 - - D - 7)V 3 fcf =7 / V K 

2-(4-xh^y/^>y>)7x-;l' 2,3,4, 6 -7 b 7-0-7-bf;V- 
5-ft-j?-D-^;V3^5/ v K(400mg, 0.696 mmol) t * ? J -;V(7 ml) 
Om^^^h 1 ;^^^ h*vK(19mg, 0. 35 mmol) SrJnx., ifiCtl 7. 5 B# 

mflkWLtZo ac*CDowex-50Wx8 * >3mmmztnz.*ffi U «S^i»*» 
: ^^y-;v=2 o : 1 ~ 1 0 : l) ctilt, fe&«#t?>$i 

®ffr£®K261 mg, 92%) £#fc 0 
[0 0 5 8] 

iH-NMR (300MHz, CD3OD) 15 1.35 (t, J = 7.0Hz, 3H), 2.88-2.95 (m, 1H) 
, 3.26 -3.31 (m, 1H), 3.57 (dd, J = 9.2 and 9.8Hz, 1H), 3.74-3.84 (m, 2 
H), 3.90-4.01 (m, 5H), 5.17 (d, J = 8.7Hz, 1H), 6.77-7.28 (m, 8H). 

ESI m/z = 429 (M+Na) 

mp 182. 0-183. 5X1 
[0 0 5 9] 

mmm 1 9 
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/? - D - n y v F<7)M 

ijf^ATiK-^A/W K9>f K(90mg, 2.37mmol)S.y { > h 9 t: Kn 7 9 > 
(5ml)om^t'7K<%T. 2 -(4-oi^-;u^>'v;v)-4-(^ 
)7x-jl^ 2,3,4, 6-T" f7-0-7-bf^-5-ft-/9-D-^>3tf 
7^yK (293mg, 0. 475mmo l)Orh7tKn77> (10ml ) £iD x_ TM^-e 2 

= 9:1) HTH M U &fe!8-3fc<7>^mft^(55mg, 28%) 
[0 0 6 0] 

1H-NMR (300MHz, CD 3 OD) : 8 1.19 (t, J = 7.6Hz, 3H), 2.57 (q, J = 7.6Hz 
, 2H), 2.87-2.95 (m, 1H), 3.28-3.33 (m, 1H), 3.57 (dd, J = 8.9 and 10.3 
Hz, 1H), 3.73-3.83 (m, 2H), 3.88-4.03 (m, 3H), 4.47 (s, 2H), 5.17 (d, J 
= 8.7Hz, 1H), 7.04-7.19 (m, 6H), 7.25 (d, J = 8.4Hz, 1H) 

ESI m/z = 443 (M+Na) 

mp 202.5-205.010 
[0 0 6 1] 

mmm 2 0 

2 -(4 5 — Kn^y7i-;v 5 p-D-? 

2 -(4-^f-;w^>v;i/)- 5- (^h + y^f-W^fv) 7x-;v 
-^-D-^V3b°7/yK (115mg, 0. 255mmol) RV? p - b ;v J- > X ;i/ * >m.— 
7M»(15mg, O.09mmol)<7)?l^ =1:^-^2 3B#^> 5 0 *CT 1 Bf P^m^L/tfi: 
fc„ p - > ;V^>x;^*>^— 7KftJtK23mg, 0. 13mmol) *mx-X2 h K 5 0 V,X* 
smmWiWLtZo RS^^h i ;^^;VT^>(0.5ml)^iPx.T. ?M«JET^ 
* LW b ittzj%m* ~> 1; 77 7A7n-7f^77'f-(7nD*;i/A^^ 
-^=2 0 : 1-9: l)KTffii£U &&^;fc£>^ft:^(85mg, 82%) 

o 
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[0 0 6 2] 

1H-NMR (300MHz, CD 3 0D) Id 1.19 (t, J = 7.6Hz, 3H), 2.57 (q, J = 7.6Hz 
, 2H), 2.85- 2.94 (m, 1H), 3.24-3.33 (m, 1H), 3.56 (dd, J = 9.0 and 10.3 
Hz, 1H), 3.73-3.90 (m, 4H), 3.92 (dd, J = 3.7 and 7.8Hz, 1H), 5.08 (d, J 
= 8.7Hz, 1H), 6.37 (dd, J = 2.3 and 8.2Hz, 1H), 6.76 (d, J = 2.3Hz, 1H) 
, 6.83 (d, J = 8.2Hz, 1H), 7.00-7.10 (m, 4H). 
ESI m/z = 429 (M+Na) 
mp 172. 0-173. 5r 
[0 0 6 3] 

mam 2 1 

2-(4-xfM>^V)7x^;V 6-0-^ b+y*^^JW-5-ft 

2 - ( 4 >^)7x^;v 5 - ^ * - /? - D - V)V a \£ 7 ; v K (50 

Omg, 1.3311^01)^.^2, 4, 6 - n 1; v > ( 5ml) <D%^K- 4 0 VKX ? u u 
^iM^Ml51mg, 1.6mmol)O^bp<^V>(0.5ml)^^*nx.^lC- 1 0X2 
fT*l^ltt#SLT, -eommraT^. 5B#^#LfCo M^^tK^L 

tz 1 0 %^m7fc^^r, ^m^^-;v-r^ai u ^M^^^m^^- h v * a 

A:^/-;^=3 0:i~2 0 : i~l 0 : i)KT»i4U ii-fe^o^aifc 

-§-%(340mg, 59%)£#£ 0 
[0 0 6 4] 

iH-NMR (300MHz, CD3OD) : a 1.19 (t, J = 7.6Hz, 3H), 2.58 (q, J = 7.6Hz 
, 2H), 3.04-3.14 (m, 1H), 3.26-3.34 (m, 1H), 3.57 (dd, J = 9.2 and 10.3 
Hz, 1H), 3.74 (s, 3H), 3.76-3.85 (m, 1H), 3.92 (d, J = 14.0 Hz, 1H), 3.9 
9 (d, J = 14.0Hz, 1H), 4.35 (dd, J = 6.2 and 11.3Hz, 1H), 4.48 (dd, J = 
3.3 and 11.3Hz, 1H), 5.19 (d, J = 8.7Hz, 1H), 6.88-6.95 (m, 1H), 7.02-7. 
28 (m, 7H) 

ESI m/z = 471 (M+Na) 
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mp 102. 0-104. 5t) 

^ 1 Ki*?mm 1 8 > mmm 1 9 , 2 0 &o^»y 2 1 x^j&Ltzit&m 

[0 0 6 5] 

ifcitfc (Aanal Biochem 1984, 201:301-305) IB^^StCtp DTplS y 
bTOJ^M/J^O)l^m (Se^jg4mg/mL) 50^L^37'C, 2£"7 P W 
-'>3>U:|, £*LK, DMSO^^L^M^k^ (DMSO^fg 1 %) XtflO 
OmM MannitoK lOOmM NaSOOU±KSCN> lOmM HEPES/Tris pH 7.4, D-glucose (I!- 
*JR0. ImM) . D- [6-3H] glucose (Amersham) 1 n C i £ t jfcl50 ^L^iDx. 
fc„ 37TC-C5^fflSlSSr^To3t^ KJEai^JC** L£ lmL<^Rj&#lL?&(l50m 
M NaCU lOmM HEPES/Tris pH7.4> O.SmM? n ij V >) &tnx.T^&#lt£-£fc 
ft> tCpore sizeO. 45 ^ m<7) ^ > f V s 7 4 JV ? - (HAWP02500. Mi 1 i ipore) £ 
fflv^T, ft&»3&&ffv>BBMV£#« Lfco 3 El "7 ^ * - £?Jc# LfcRJ&fltjhifc 
4. 5mLTSfci§M^ U*«fr»fl/-y 3 >^>^- (Beckman) 

O^3-^0ji*«r5 0%Bff«m«ftift (IC5ott) fcgtBLfco 
[0 0 6 6] 
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